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So 

^4#^m^;l^=^§^^#x.fel^-cv^?,„ rcD^si^ifts mm^'W^ (Mm-^mm 

S (Riggs BL St. al. , New Eng. J. Med., 314. 1676,(1986)) o ^AK^i-f ^'Wl^i'i 

±^<DmM^m^Koti:ii)^^iti^m.mxh^o 

i-^H^tUT, Slj^JtJtftlJtc/V^^'CPTHiparathyroid hormone), PTHrP (PTH-related 
protein), TNFa, M-CSF. fSI^Mtf^S' ^ ^03(1 a, 25 (011)203) , 'fxx7.^^'7^^^^^^ 
(prostaglandin), RANKL (receptor activator of NF-kB ligand)^*^, 'WW^'^Wi^ 
M-^-f SH^i: UT, h:=^^^ (calcitonin), ni;^ h n ^'i^ (estrogen) , 

OPG(osteoprotegerin)^;a^ UT, PTH, BMP (bone 

morphogenetic protein) , TGF ^ (transforming growth factor 3)> ^o^^ jJ'*^ i^i^ 
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25(0H)2D,), PTH^>6S^btbSo •t'-t?^, m^m\f^^ 

A^'wmMm^x\t^<D^m^-^^^-h(ox{-s:fi:\^^tnt>nx\^^o Mm^^j^ox. # 

^mi&mi¥m^m-r^Fm<Dm-ti:'^^m^mi¥mi!>m^^fl a Clin. Endocrinol. 
Metab. 82,62-628, (1997)) , ff UV^#|i^Jm^^ bTW#$tbTV^^o 

t \^fci^MmmmnmKm^x:km'wmu'Wtff(Dm^mm^wp^'^fcm^'^^h?> m 

#fF:S:ifel : New England Journal of Medicine. 333 (22) , . p. 1437-1443, (1995) JtU? 
#N#fP:S:i^2 : New England Journal of Medicine. 344(5), p. 333-340, (2001)) „ b 

^96/074i7-^^-«:/^i/y b) o vt^vm^h, M^J<7)|^^#ffi^-^{cia;^^m(mTU^ 

P^«iT?ti;^CVNi;(Z)^^ (^#fF:A:ifc3 :R.Neerb. Bone, 32(5), S69, (2003)) fi^i^^o 

^fcs sS!Lm^m^i^^mm?Bmtvxm^m^mmit^fi^x\,^^^m^'i^mn. ^n^. 

^^9>'i^>'E 2 (PGE2)(:i.^(D#< 0??H4<DT>io^ UT#?i^J^f^ffi ^'i'lg^ltJl'f^ffi^ 

^ i: #»/6Sii;t)n bfc i: § (^#fP:5Cife 4 : Journal of Bone and Mineral 

Research, 8(7), (1993) )„ 
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fp:^llfe2~4 : #^2p8-231569-^>2t^, il#M2000-109480-f-^^^t;«#IB 3119-263545-^ 
4^#=W0963dl34) , ^ ^"^^^"m^m^-XW^^ :#^2001-139571-^^^=W00116127) , 

(#fPS:i^6~ll : ii#M2002-47184-^<^^, ii^M2002-255971-^-iif 
#=W001174823, #|g2000-309591-^<^^, #r?S5pio-130271-^<i^$&=W09809958, 
2001-151775-^4^#S:tJ?ii#IB2001-151774-^<ii^) . (#^i^fF5:m5 : J. Am. 

Chem. Soc, 2002, 124. 14520-14521) . N - / y /^T h 7 ^/V^fl^f*: {p(^WX 
iil 2 : #M^9-188622#^^) ^<7)^^^5fcs„ ^1 b (D#^J^i!a^'fb{)Eitf^ffi 

iB-i^^ (I) 1^1*3 tt^lB^^^f) o b/S^u^cfjasb. ^nb<7):tiSfeMTj«jcii#fFi3ifi, 

(1) R a ^ R b jaspi^-rS NM^ ^ ^ J^fcc. T y i^/ Ic:?^^ b. E J&S^J^-^T* 

fc5'fb'^i^-T?fooT> Rd5t'-<y i^^y-cfcsfeimb'^'^ (#fP5:mi 3 : ^a'<i#fi^ 

3.957.'766 ^'Mm ; R^s^Sm:7 :i.r^/V-efeS{b'^ii^(^'g^^ (^Ji#fP^ife 6 : 
Tetrahedron, 22 (7) , 2073-9 (1966) ) ; R j:^ ( h y y JV-^ n p{ ^/V) :7 31 ^/VXf^ 
O n :7rnc::i/Vt?fe5'fb;'^J^O#3t(#^i|#fP:S:l^ 7 :CAS Registry File,RN=289651-67-8 
202820-26-6) ; itfeT^lCRidS 0-=: b n 7aic=i>^V-T?fcS>fb'^i^ 8 : ^7 

^^^(^ SPECS (Refcode : AG-690/3073051) ) 3JS;e^^tbM^$tbS„ 
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(2) R a ^ R b tmi^ir^ Nm^t^i^ t tj:^XA-:^ ^/Wl-lf^^ i^^/^^J^^ 
2, 444, 322 -^<ii^^mc#fF:S:ife 1 5 : #MBS 50-58092 -^<^#) dS5|;^$n5„ 

(3) R^sgms%^UTv^T^J;v^>t'^^5^)/y/^^fcs^ll>^t;'g'ife (i^fF:A:mi 6. 

1 7 Ife-O^tC 1 8 : bV y<£km^ff 2. 261, 693 2, 254. 873 -^-J^T^ 2. 215, 999 ^-i^m.) ; 
Wil9, 2 0 ^mz. 2 1 : K-f ^;^-i:^^ii#fF 2, 161, 586 2, 161, 587 ■^RXf' 2, 113, 438 

(4) R a R b ;OSi/^ n:7"n tVK E>as^J^>^, d^oRd^ p-( h y 7/V::rn ^ ^ 
;V)y aL::^;VXp^i\y^^<r>Wiit ii^^f^XW.^ : CAS Registry File, RN=289651-68-9) 

(5) R a ^jv, R b ^5 2- 1 K n dr n E /DS^^-a*. /O^O R 3- f P i^? 
/V-efe5ii5JfiLjaEf^ffl^^-t-S'fb'^4^ (##fP:iCifcl 0 iFamaco. Ed. Sci., 34(4), 
299-310, (1979)) ;aSW^$tt:5o 

5;i^^^mU 3felC<|#fFWlPtrffo/c (S^IB^ 03/074525 h) „ 
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'WmMM'^y'^^ (7 5/ b ovx)5|^fflv^fcl^:l^^^:^3V^-c. (sham) m^mc^titc 

(Da) m-'^^tvx0^i^^^(D0^^^\^^^'Wwmm^imm^\:^m. b) n 

feSTIB-^^ (I) T*^^tLS-^^mitm'fk'g'i^X{*^0:^> b) ^-^5>^bT 

(4) #4iiJ!jpm^^j^5'frftiijiii^^-|CM (II m) 'W^m.(D^mm\.<itn-^mMx 

M.Rxj^^~mmt i^x^f-::^:^:^^^-^- h^^^-r^mm<D 2m(DmM^^hfi:^'wmm 
Mmm-Mx^^m^^t>^^x:hoxMm-'Rxj^m^mmtmmc%v< it.m^K^ 

(6) m-3^?fij36STiE-^^ (I) x^^fi^^m.mmmmh^'ii^^it'tcom.^^m-t 
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(1 i)$¥^i^m^(D$¥^':f^\=^^'Wmmm^^mm^t-^^<D^ if:;^*;^7j^;^;-h(D# 



Ra:S.T^Rb : IH— 3?.?i^5^?:oT. H ; C O— fSj^T/VsJeyV ; S O g-'fS^T/W^/l' 
Ra irRbJ^gl^i-SNJ^^i:— #:t3^eoT^--■7"^iE^i:UTNM^^l~ 
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CO. NR\ CH2-J^ CONR^Xf^iNR'CO, 
J : O. S. NR\ CO. SOXfiSOg. 

R^~R^ : 1^— Xfi^J^CoT. HXimar/W'^f^/V'. 

( 1 ) R a R b Nil^ ^ t ;^Co T t:'-< P i^^y E jJS^^^. ^ 
.:7 31 0-:=- hny=c :=:/V-Cfc S^fb-a-'^. 

(2) R a ^ R b >6Sl^g|i-§Nj^^^— {215:^ 5feoT>4-^ f^/Wl-fc°-<^::^=^/V^ff^^b. 

(4) Ra}0SH. RbdSi/'tJ'n:;?"n tf/K E^eiS^Jg-g-. Ji.o, R}6S ^ (by 7/1^:^-0^ 

(5) Ra^M^/K Rb}&S2-fc d^iz-T'n l^/K Bi)^^f^^. R>6S3-lfyi;? 

1^ 1 f*. lim^J 2 Ol^it 1 l!::}3tt ( 3 if (D^^^^ir^v 
7T?fcSo 5^*5, ** :s.TJ^ * 1 JC^fH^ 5 student' s t-test (Dlf^^t^ 

^fl^tl P<0. 005, P<0. 01 RXf^ P<0. 05 :i t^Tj^-to 

m 2 mmm 2 (^^^ 1 K:i3i,^^:km'W^M'W^m (pqcd o^^^:^-t-i5^7 :7-e 

fcSo Jfe^S. ***, ** :^X^ * 1 student' s t-test (D^^ilt^^tl 

^tl P<0.005, P<0.01 RXJ^ P<0.05 X'h^:Lt^^ir^ 
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EI3{i. mMm2(Dm.mn^:isi,l^^izm'W^^'Wm (pQCT) <D^^^^i-i/^:7-t?fe 

5o ***, ** :1c ■ 1 IC^-rS student' s t-test (DWMib^^tl^ 

P<o. 005, p<o. 01 P<o. 05 ;i t ^^iTo 

HIS}*. ^3ifilM2 0^i^2lJ:*5ltSM'i'A®'i'i|ii (pQCT) <Z)J^*^^-ri5^7:7t?fe 
So >fc:fe^ * f^^ ^fi^S^ 1 IC^-f-S Student's t-test (^^:1:/6S P<0.05 -CfeSr^Sr 

't-^7:7T?fc5o ^'^^S, ***, ** 3^-0? * J*, >y-R^^ 1 (C^-rS student' s t-test (D 
^^A^^tl^tl P<0.005, P<0.01 RXf- P<0.05 Xh^^^t^^-to 

t 

I ' 

sir. ^^mm^mmKmrn-r^o 

• i<?:*-ni;?-, 143^, 420 (1990)) . 'W^mmzx^'Wj^mm-^-t^^itTim 

^^tl^ (»X^, 13#, 12-^, 1062 (1994), RXJ^J, Clin. Invest., 89, 1974 ( 

1992)) :Lt'^^h. Mm\^±m'i'nwmm^im^mmKx^'wmm.iS:m<D^mfLx 

:&fe(Journal of Biological Chemistry, 207#, 19M (1954^)) t l^#<Z)?l!J^^fe^ffiV^ 
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^lS^'B'*3fe?>fflJ3&*5feROB-C26, C8a, ClU C20, C23. "7 V h#^M^^^R0S17/2. 8, t 

o 
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v^^i^/VRXMy"^ u^^'^jl^^'Vh^o T->^uT/i^'ir=./l^] i^i. ± 
7^ b 7 Kn 79^>'K V f i^/l-^ 1, 2, 3, 6-7^ b 7 t Kn P i^>'K 

^-rs 5 6 MJ^^-^T" n T y —/VS. Mtj^tc n v-^ u < « 5 Tbm. e 
o r y -/v^^-^ bifc 2 3 m^-vx o r y -/i^^-efc .^^m\^mm 
$tt-cv^Tt j;v\ sT^rSeM^^^-rnry — LTft. ^y/K 
7K t'ny/K -^^yyy/K t-^^/y/K ^T^/y/K '^'y^ry^y/K :t^i^>^y 
/K >r y;^-=3E^-y-yy>'K ^r^i^-^^ryy/K ^r^^ry y/K hyr^/y/K -rh^)/ 
y ;k tf y -:;?7K y ^ i^^/i-. tr y i5^'i?=.>'K tf 7 i^^>'V':R.t;« h v Ti:^=^/vmi>m-^ 

U<. 2 7I;M3^^^7"nTy — /vi: bTfi> ^^-y^^^^/K ^i/^-^^ain/K 

y^Tv^ry y /K^^-v^^ry y /K-^^y^=35^-y-y y /K-^>'^^^=^i^v^Ty y /k 
^^'y-r ^ y k y y-r k y /k -< ^^^j^v y '^f / y /k ^ y ^ 
yy/K i^>'yy:=>'K 'Sr-^yy^^/K '^y'^rf-y^/K ^:^yi^;e-'3fy y/K tr^-i? 
y 1^ y i^/K b y ry n If y -:;^/v,-^7^ y ^^^^^/V'^g.w 5: tJ^y tr y s;?/^^;?)^^^ L.v^o 
^^isfp-^T^nry— /vt UTft. 1, 2, 3. 4-7^ b 7 Knd^y y/vs^^ss^tf fetu^o 

n T y -/w ^ L-Ts a:^-^?* u < ft. tr y v?7k y 5 v?=/v. :7 y /v, 
^ryy/K '^yy>'K ^:xy7 7^/K ^vy^^a^:^/^ -^vpy/K -r^^^^ytfy 
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*b<fi. ^Nn>5^:/, OAl k^LtJ^SAl k-efoSo 

BS^ : GI^;^)^fcm$^$^^5fl:^SS^l~4i@WL■CV^Tt> J:V^A 1 kv nr^ 
R\ NR*CO-Al k. NO2. CN. OR'. -0-(Gi¥d^b51^$tu6emS5|r 1 ~ 4 
^^-f-^Alk), SR\ -S-/^a<5^V A 1 k, -O-COA 1 k, COOR\ COR' 
> CONR'R\ SOA 1 k, SO2A 1 k. SOgNR'R^ P (=0) (OR') -O-C 
H2-O-. -0-(CH2)2-0-. D^d>b^$l$^5®m^^l~4^^bTVNTt> J;V^T 
V — /K . T>Mt^hM1^^th^WMM^l'^Am^i^X\f^X ^ J;V^^•5^ n T U — -0-( 

^ nr/u^/uRxf-o-iyi!^ nT;\y^/K R'^TJ^R'^fiSuffiOait) ; ros^j U 

. Alk, /Nn^/Alk. NR'R\ NOg. CN, OR'S-TJ^SR'; FG 

S^J /Nnyv. NR'R\ ON. COOR'. OR\ SR\ Di^^&^^^i^^^n^Sg 
mS^l~4i@^ UTV ^T ^ J; V ^ 4 7!;^ 8 At^^^l&fp^ b < lH5^^fP-^-7^ o D 
S^;6^b514R^tl.^S^S^l~4<@^bTV^T^><i;V^T y — /i^:S.t;^Dp;ii^b5l^$tt^ 
®^St-l~4l®7^LTV>T^ J;V^^7"ar /V ; T/Nn^i^j I.Br, FRXJ^ 

CI ;s.t;«. r/Ncry/Aikj m±(Dy^n^i^m^-vmM^n-nimkT/\^^/v 

B 1^ : A 1 k . />ayyAlk. NR'R^, NOg. CN, 0R\.-0- 

/NpyVAlk. SR'. COOR'. C0NR'R2, SOgAlk. 47b^8M.<O^M^ 

1~2 4 7!;M 8 M^fn^ b < §P^^f B-^-x n #j UT}±. ^I^^^^ b 

TNj®^^ i~2 wb. m^mmi^i-^cm^-vh^ ATbms R(Dmmmmm\^<i•i— 
^ t m^m^l^m bX t> J; < . IgliSr^ bXV ^T % i < , ;^ nm^J^^ b-CV >-c ^> J; 
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/I'x ^ ^ p =/K tf^ y y i, 2, 3, 6-7" b 7 1 kc tr y ^j;v, 1, 2-^;? t f 

P b 9 b Kt3 If y ^$^i^c=;/K 7" h ^ t If 9i^=/V> 1, 4, 5, 6-7^ b ^ t Kn 

tf y 5 i^^-zv, K y =/^s y-r K y ^/v, i, 2, 3, a-^t b ^ t Kh d?-/ y /v^ 
1, 2, 3, 4-7" b 7 t: K n y =35^ y y 3-Tif If i/^ n [3. 2. 1] ^/K 8-Tif If 
n [3. 2. 1] 3-Tif If n [3. 2. 2] / =./V> 3-Ti^• tf ^/^^ n [3. 3. 1] / c=^/K 

7-Tif t'Vt5^ n [2. 2. ll^'T'^/K y ^^rp? ^ y ^Jz=.;V^ 3-Tif If v'^J' n [3. 3. 2']'t-^=- 
/K 3-Tif ;^ fc'n [5. 5] ^ ^yfts^jv, [4. 5]y^;^;=/V, 2-TlF:^ t°n [4. 4] 

y:=^/V'^t^8-Tif;^t°n[4.5]-7=';^:=^/VS^y5S^lf btuSo JEt-^f ^ b < fi. 

nyi^cn/K If^yi^/K T^c^bf^y i^=/K ^/H: Knryi^^/K 1, 2, 3, 6-7" h 9 
t Kn If y e;?/K 3-Tif if n [3. 2. ll^e-iJ' ^/K 8-Tif If n [3. 2. 11:^^ 
3-T1^* tf i/i^ n [3. 2. 2] y -/VS.t)^ 3-Ti^' If a [3. 3. 1] y ::^/VS-efc P 

M^^^ttS i~5^(DgmS;0W^Lv\ Mtc:^sf*U<«. (COOR OR *:s.T^:7 

3l;^/V;^)^^>3l^$nSSmX^^bTV^T^>J;V^A 1 k ) > N R ^R CN, 
OR \ -O- (COOR \ OR ''Bi.Xly:r.=:.jVh>hmU^Mm.'^^^^'1r^K 1 k). 
SR\COOR\CONR»R2S.tJ«>^=cr^/^;a:.bM^$n5 l~5#|(^e^S-T?fc s 

(1) -NR a R b ;6S,^>'-^>'^^u< \t.^^'!7 n TjV^;V^bm^\.X\^XhX < . 
oMilStr^UTV^Tfe J;V\ ^-rnj^^^ bTNM^F^ 1~2 ^-^^^-5 4 7!>S 8 M 
ly. CONH. CHgNH, CHzOXf^CHg S "Tfe "9 ; R;^)^ BS^;;5^e> 

3i^$tT/5 l~5^eoe^^l^%*bTv^-ct> j:v>T y — /wx«Bi^d=»bB^^tbS i~5 

(2) E^5m>fe-^^ Ci.aT/VdrW^-, If- V>'X}icc5=-:=: W VTffe t) ; Rid^ BlS^ 
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(3) -NRa ^^-xnig^^ L-CNjm^% l'(@^U^1f|^5tUTV^T^5 J; ■ 

<. A 1 k. yNn<>*V, OR 'S-tf^COOR '^^hm^^tl^ 1~2 ^(Dg^S^^ bT 

•9 ;R:6S^ mftlJl^M^'J^V^, O A 1 kS.t;«SAl klO^b^S^^tbSttm^^Sr^f-rSl^a. 

^^/K xuem^^^^^i^. oAi ks.Tj«sAi k;i^b3i*^$ti.sgms?r^-rstry 

6-Ty;«?:/-W/V-3-(6-p« h^ev'try i;?:/-2-^/V)-l,2,4-MJT>^n[4,3-b]try 
6-r if V-1->1' /W3- (6-^ n ^ f y e;? /V) -1, 2, 4- b y T n [4, 3-b] 

ify^j^v^v, 3-(3-p« b^v7 3ir::/V')-6-(b'^y e;!'i^-W/i-)-i.2,4- h y T>^t3 
[4,3-b] t°y 3- (3-'7'n^7^c^/v) -6-(t'-<y V? ^^-w/v-) -1,2,4- h yry 

PI [4, 3-b] t° y ^t?^, 6-Tif ^'?V-W/W3-(6-^ h =Jri^fc:' y i^:/-2— f/W)-!. 2, 4- h 

y T y o [4, 3-b] f y tr^ y v-w /v) -3- (6-^ h '^f-i^ y 

1^-2-^ M -1, 2, 4- h y T y n [4, 3-b] If y ^ i^^V, 6- (3-Ti?* t*i/^ o [3. 2. !]>:?' ^ V 
-3-^ /V) -3- (6- p< f y >^-2— f /l^) -1, 2, 4- h y T n [4, 3-b] ^^Jl^. 

6- (4, 4- 7 CI fc'^ ]) /V) -3- (6- p« b ^3?- y >'-2--Y 71^) -1, 2, 4- h y 

ry n [4, 3-b] tf y ^v?>'.6-(3, 3-i;'77V;e-n y -v^V-l-^f /V)-3-(6-^ h dri/lf y 

.':?:^-2-^'/v)-i,2,4- b y ryn [4, 3-b] fc"y 6-ry:^7>'-W/w3-(6-:/a^ 

bf y /V)-l, 2, 4- b y T y n [4, 3-b] tf y :RtJ« 6-(8-Tlf tf i/i?' n 

[3. 2. 1] ^ ^--S-f 7W) -3- (6-y n ^ t' y i:;'>'-2-l' /V) -1, 2, 4- h y T y n [4, 3-b] tT 

y i^'i^v'o 
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-^uiy^, y-^—jx^m. -^w^/^s fL^^ y^=^s t@^^> ^^^^m. p« 

^ (etidronate) , TV^/Kn:^— h (alendronate ; 2-13645 -^<iij^. 

2p 6-62651 -^<:^$g. ^IS#fF 4705651 , y-^Kn;^— b (risedronate ; 0;$:# 
fF^ 2702419-^^, B:2^#fFll 2568999 -i-<^^, 3— n y/-?«^f|: 186405 ■^#) , 
^ Kn h (pamidronate ; WJk^ 5-8717 -S^^^ 4327039 ■^^^) , ^ Vi; 

Ko;^— h (incadronate ; 7-629-^^) , j^oKn;^— h (clodronate) , 

5; / K 13 b (minodronate ; WMi^ 6-99457 -^^^) ^ K n h 

(ibandronate ; m<^^ 8-2913 -i^^. 3 — p y x-?#rp 252504 #^^) ^ W K n b 
(zoledronate ; 0 2^#fp|| 2744238 -^^^ 3— n iy^-?«|#fF 275821 -^^) , 'f-jVYn 
b (tiludronate;i|#^3p4-29676-^^, 02|s:#fF|| 2735462 #^^,^H#fF 5739381 
-^fR) s ^y Kn^—b(neridronate ; #^BS 63-7526-^^, ^@i|#fP 4578376 
<2^^)^-efc;5„ :Elc$f*b<{*. Tw:/Kn^.~b, y-ferK^^— /-^S; Kn^— 
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v<\tmmm;'Wtff. W'Wft. 'wxm. ^jf^^'wmmm. ^m^'wmm. mco-w^^^ 
y^-^:^'-- h<Dmmiz.^^xm^^i^^^t7!)>^.-wwms^^itmm^t'^m(D'WAmMi^ 
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3^J^ -H-*^J. m^fej^J. 5§=«^J. B5M5^J^-^WU-CV^-Ct>J;v^<, 
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S#fp5358941-i-4^^. ®^<2tlBI|99/18972-^/'?i/:7U5' B^-i^MS97/44017-g-/-? 

b> ®^^IB||2000/21541-i-^'?:/71^5' ffl^Mf|2001/82903-i-/-? V7 V 
5/ H^<^@SB2001/76577-§-^'?V>^lxy h^^Jif*, If b-^^®l^J{i:B|-t- 

O.OOl^^blOOmg/kg. ^Ef^U<^*0.01~60mg/kg;65ig^-e^t)^ rtb^S^l|Hl-efeSV^^i2 
7^;M4|HI^^:5>^tTS•^-rSo,^v^^:i, ^0~^-^J5>%#HrT. IH, ffl2|il 

. 0001y5^ b20mg/kg, $f ^ b < i^mo. 001^^h5m/kgi!}m^X\ 1 0 mibmMm^^nrx 
iS-^-r?)o ^v^«, ^0~m^r^r$>^#-lirT. -e^iJ^t^MllHl. 512111. M 2m. M lUI 

vi:^—V\ZiSi-f^mQl^-^(Om^. 1 0^fct)moOl;6^b3Omg. 0*U<jmoi~lO 
mg30S51^-Cfct). ;itb?r 1 0 1 ig. ^U<}tm0'-^^^^%#-&T. -^Jx-f^fi 1 

17 



wo 2005/002590 PCT/JP2004/009604 

.0001;6^blmg/kg. 0*b<»*^O.OOld^bO.5mg/kg;aSig^-e, ZLtl^ 1 B 1 lU. 
y^—i/ (Greene) ;SLt;«!j7 5/ ^XWuts)^. FProtective Groups in Organic SynthesisJ . M 




(n) (I) 



K (DMF) . h/v^^-, -r h 7 :7 9 (THF) . Tth=^hV /i^(Dyf^mm^. X« 
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J!^^nM^\-£^ ORGANIC FUNCTIONAL GROUP PREPARATIONS Second Edition (Sandler, Ka 

ro^) m^^(D:^Km^:^xmm^no:Lt:^^•^^^o 



a 




HNHg HOOC NHNH-CO 
(IV) (V) (VI) 



(ID 




E-R 

iT 



mm\:^(xi)\t. t h^yi^^y'it'^m t:^ji^:^>mt'^m(y) t^mpm^m:^^^ 

^/v-T ^ y :/ci fcr/V')-3-j^^/v;j&/v^i;^-< ^ K(wscd) ^(om^Mh^^-^m, V --fjjv 

mx-^t^ m^^^) k. mfn % vm(om^^'7-( k ; mrv^ k 7^ ^ ^^^^ / 

, THF. i&'fti^^W^'. DMF. T-fe h y ^V^COj^^'iCT^rt^tuSo ra^tajS^K^&tt 
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T^ 1, 2-i?:/n^i, 1, 2, 2-7=- h ^ ^ n noi^ v:SL-a« h y :7:i:^/V7;t-;^7 ^ ^-^^Px-T^ 

^m. mWit^ ttm. ^^B^b. s^^B. 

mmm i : it^m (d ot/v;;^ y>^;i-;^>'Ti$'— ^ (alp) 

•^^:^^^'WWm^WMC3TZ-E1^5%^->^^i^skm(FBS: fetal bovine serum) a 
— ft/h3^J>^i§i&(MEM:minimum essential medium) 4'-T?965t:7'lx— ^313000 cells/well 

(D^mxmmu 4~6^^i^^ufc„ mmvtcmm^. i^;^^/vp./v:^^i^h*{mso) 
\z.mm i.fc^m'it^s^ ^rnm b (dmso^^iso. 5%) . ^ t ic3 a p^^^ bfco ^sa ^ y 




(IV) 



H 




(IX) 
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nmm^m%tvx. :ifiKM-r^%mtvx^ M.?f^^^Mm\^fco ti:^. jiib 

?|iJ^fe(*Lowryb(D:j^lfe (Journal of Biological Chemistry, 207#. 19M(1954^))^ 

^faig3gM2, 6, 10, 19, 21, 22, 25, 26, 31, 32, 33, 36, 37, 40, 43, 52, 63, 65, 70, 73, 7 
4, 79, 82, 83, 84, 85, 90, 91, 92, 93, 94, 98, 101, 105, 112, 114, 115, S.mi6l2:^-t-, -ffc-g-i^ ( 

(D^m^mmi.. (sham) m^^<±x(Dm(D$m^. f^\.mmvft, ^mm 
(sham) mmm^mm^^nm-r^mi¥(D^n^ito 

±^^v'/l^<Di^M\t.Kalnh<D:^^(Bone Uiner. , 15% 175M(1991<^)) , Frost 6><7:);i^ 
& (Bone Miner. , 18#, 227M(1992#)) ^^^{CUfCo 

1) P^f^:)fm 

^mm'mm (ovx) mi^. v>Qm^x^'W^^i^Lii^^v)5rm<D-wmm^wm\^tio oYxm 

(a) ±m'W'Wmm (sumfum wm^m 
'W^^<D'W^m^2Mmfmm^x'om'M\^ti (tk-252c. ^^trmm o ^M.mmm2 

\z.^^i^x(DnM-mi±^m^mm\^tio (fai 

lure load) . ^<D^m(D^ikJ^m(Dm±m^mm<Dim "^^ifWl^. (stiffness) 
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ih)^mmm. ^m^<v^-^-<D0mmmm^^W: (pqcd 

^i'i'ffl^Sfi^X^CT (peripheral quantitative computed tomography, pQCT) 
(XCT960A, Norland-Stratec) ^m\^^X'Wo:>m^W^^^M^\^sW^^M^ir^ :it\Z.X 

HPLCfe (Uebelhart,D?5, Bone Miner. 8^, 87H(1990<^)) t<t^9^ j^^^T^ /l^^^/l^- 

o 

2) ^g^'fk'g'i^ 

fi^J^fb-a-i^-efe Siiat'^J 9 3 (Dit-^m (6- (4-:7/W;a-ci If^ y v^i/- W /V-) -3- (6-7^ b 
i/lf y i^i^-2--f/V)-l,2,4-b y T>^n[4,3-b]lf'y : 4JAT'fb'a-i^Ai:Ill&|Bi-5) 

(sham) ^MmmtVt:.o 'fk;'^i^At^30mg/5ml/kg<D0. 5%p« ^/V-fe/VP— XH^g^^i: 
LT 1 0 2 m^PlS^U.^ >':>?7 Kn;^— hJ:ilmg/2. 5ml/kg(07K^^ UTl 0 1 (US 
bfco hPTH(l-34) fiS M g/lml/kg(D±m-^mykmm t X^X 1 B 1 [h]^T1S# bfc 
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mi 









(/kg) 




mmm 


ovx 




30mg 


1 P 2[E|, 516 0. ^P^-^ 




Img 


1 p im, 516 p, ^ps# 




ovx 




SOmg 


1 P 2111, M6 P, ^PS-^ 




, ovx 




Img 


1 P llHl, M6 P, ^PiS-^ 




ovx 


hPTH(l-34) 


3/i g 


1 p 1 m, M 5 P , ^T^^ 




ovx 


o.smc 




1 P 2111, 516 P, SrS-^ 






o.smc 




. 1 P 211], 516 P, ^Plg-^ 



3 ) 

i^m-ww^m isMmifmrn (D^^^^ml, ikm^^M'W^m (pqcd (D^msri2i2 
, ±m'W&n'wm (pqcd (D^^^m3\^^'ro hi-, ^^(7)7';^=3f^/fc:'yi?/y 

4) 

m^. mm^mM^"^. ^(D^mm-m iitmms) ^^^m mmm2) Km^-h(D 

<f^l^2> 

1) ^i^^fe 

9mm^m (ovx) mri-> pQmcx^'wmiLm5mi(D'W^m^(D'wm&^m^vtco 0 

VX 851MijJc«m. SaO^t- J: .!!) . 'fr^S^s;^#l-i^^ Ufd :i t Sr5fe^ Ufci„ $ b (?ipQC 
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2) ^m\:,'hm 

Kn^- hfi3ing/2. 5ml/kg(07K^^ ^ LT 1 0 1 m^P^^bfCo ^fii^fiO. 5% 
;^<Srl 0 2 lei, 7K^1S1I1IMPS4-Ufc„ 

^2 









(/kg) 






ovx 




lOmg 


1 0 2m, ®6 0, sps# 




3mg 


1 0 IHI, 516 0, mP^-^ 




ovx 




SOing 


1 0 2111, M6 0, I^PS# 




3mg 


1 0 im. M6 0. ^p^^ 




ovx 


it-^mk 


SOmg 


1 0 2I1I, il6 0, ^P^-^ 






1 0 im, 516 0, i^ps-%^ 




ovx 


0. 5%MC 




1 0 2111, 516 0, mal^-^ 




3mg 


1 0 im, 516 0, ^p^4- 




ovx 


0. 5%MC 




1 0 2I1I, 516 0, ^P^-^ 


7jC 




10 10, 516 0, ^P^^ 



3) 

m-^&n-wm (pqcd ^m5k<i, m'W&M'W^^ (pqcd ^me^, Mum^<Dy^:^^ 
v- f y i^y y ^--fit (m*ffijE) 7 K^ir, 

4) 

. Jt|fei^iRTj«2{e:Jt;bT^$Jtc#»^ii;^^$^§:ii:dS^$ttfCo 

24 



wo 2005/002590 PCT/JP2004/009604 

(I) (Dmm 

i-o ^ce*3> X^CDm-^it, Daf.immih^^mk. F:FAB-MS (M+H)"^^U. ^(Dm<D 
##^J 1 : (6-^ P n tr y yi^iz-S— f /V) t v^:/. 4-=^ h WSCD 

/V) -1. 2, 4- b y T y n [4, 3- b ] tr y V^#fc„ Dat (F: 276) 

2 : (6-^^ n in tr y >j^c;?:/-3-^ ^v) t K7 V thy ^^/VT ^ XD THF 

tc. 7K?^TT' 3-vT/-<>'y'-f/Vi^n y K^^px.. ^^^T- 1 mmm^i^fc, RJtm^ 

nfcf y ^5^i;?:/-3— r/v)-3-'>T/^:^>^t K7t^K%#:fe:o :itbtJ:@^^^^jp;t, llO'^-e 

3- (6-^ n 2, 4- h y T o [4, 3-b] V ^i^>-3—{ J\-)^:yy:=. h V /l^^#fCo 
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Dat(F:256) • 

WSCD m^'^'BL-O' THF <???gi-&<^^^?i.-e 2 B#r^^^bfCo S/t^^^^-7K%^JP;^^ tffffi Ufc 

-3->r /V) -3-i^7« 5=-/vT ^ / k K ^ K ^#fc„ ^ f\Az.^^ V y 3 --/v^M 
l60*C-e4^W^^^U:^o ^miJi^T^fef^Lfc^. '^fele:j;9)^^UT. 6-i7na 

-3-(3-£^^ ^/vT %y ^/v)-!, 2, 4- f y T D [4, 3-b] y ^5^^;^ vsr#fci 

Dat(F:274) 

4 : 3-7^ hde^/^^::^/^^ y,>;7-^w- ^ 3.^ p C2-6-t Ky ^i^^^ 

(DT-fe h = b y 30 ^^mn u^^x i. 2-i>>^i3 ^-i. i, 2, 2-7" b 7 ^ n 

^?fe^^J:!5lt^bT> 6-i^nn-N-(3-^ h =3f :y:7 3:::=:/V)-l, 2, 4- h y n [4, 3-b] 
t:» y ^i^-y- 3 -T ^ ^^&#fci„ Dat (F:276) 

1 ^ Pillc: UT. #IB^ 3 ~ 4 5~50 (D^k-g-^fel^^fCo 

1 : 3-(6-tJ' n a-1, 2, 4- h y Ti/ n [4, 3-b] tr y i?'i^V-3-'1'7V)^ h V 

ttfca^^B y -/i^d^ b 3- [6- ( y i;? v-i-f /v-) -i, 2, 4- h y r y n 

[4, 3-b] f y >5^i^>'-3->f /V]-< = f y 7V (435mg) ^^^-fe^fa ^ bT#fc„ 
^3t^!l 2 : N-e/iJ'a^V^/WS-O-p? b ^v':7:n=/V')-l, 2. 4- b y Tyn[4,3-b] 
y i5^i;?>'-6-T 5 V (300mg) (D DMF (5ml) ^^^tJl^KJ^T 60%7km<h-^ h P A (44mg) ^ 

)Vio vJ^ii^^-rht^fy-^-f— (^l±J?^ ; iJ' a n :^/UJ>. : 7< / — /^=20 : 1) "eMMUfc 

g^^rc^^w^Jji^jS^^b^ N-i>'i;^n-<vg^/W3-(3-p« h '¥i/7^=/V')-N-;^ 
-1, 2, 4- b y T n [4, 3- b ] If y ^J^i^V-e-T /I'T ^ (145mg) ^IrgJ^H^J^^ i: bT#fc, 
W^M 3 : TK^-ft;;^ y l> A (98mg) i: DMS0(5ml) (Dm-^J^i^l G-T*^^-? V-l-^/V-S-ClH- 
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^ > r /V) -1, 2, 4- hU T n [4, 3- b ] t!" y iJ^^^:^ (501mg) <SrAP ^taiCT 

30:9^^1^bi^^. 3!>^t;p<^>'K0.15ml)Sr^JQ;t. ^ 2 ^^^?aiiT^#UfCo K 

/l^:* ^Ai^n--rh^^^-7-i' — (^ffl?^ ; iJ^ n n /is^Vi^ : y —71^99 : 1) T*)^^ UfCo 

;V-2-^ ;V) -1, 2, 4- b y r >^ n [4, 3- b ] f y iJ^i^i/- (40mg) ^m^l^^ h UT#^„ 

$Si5t^J 4 : 3-[6-(lf-<y i^l^-l-^ 2, 4- h U T^n [4, 3-b ] tf y iJ^^^V-S-Y 
/U] T y ^ (I80mg) t ^tKS^^ (3ml) (D^g-a^^ 6 B#rpm# bfc„ KiJ&l^ 

y iz-i— f 2, 4- b y T 1/ o [4, 3- b ] tr y ^e;? i^-3-^ /w] r b r =^ y k 

(190mg) SrM-feJg^ bT#fCo 

J^itM 5 : 6- y /W3- f ^ y ^--S-f yV-1 , 2, 4- b y T n [4, 3- b ] 

y ^^y^^ (670mg) . b y :i^^/VT 5: (360mg) :S:rJ«|^'(b^ =5^ (15ml) (T^m^^t-^lcl^ ^5? 

n y K (320mg) ^;tJtlx.. ^JfiT' 8 B#K^i«|i b^o ^^S^^^^T-C^^ifil 

3- (i-p< d' i/^/v/jNcri/vf^y v?>'-3— f/v) -6-t°-<y t;?:x-w/^-i, 2, 4- b y r 

n [4, Z-h-\\fV^^Jl^ (230mg) ^^fe^fa i: UT^^Co 

Wtm 6 : 6-T i^-l-f >^W3-(6-^ n tr f y i?:/-2-^ yV)-l, 2, 4- b y T n 
[4, 3- b ] If y iJ^^;^:^ (360mg) . b y Api b K (570mg) S.!)? b/Va^i-' (20ml) (Om^-^ 

m^tmwmr z^^m,¥^\^f^o mmz.%-^m^i^, s^&i^srt^iiET-ci^^b. 

T i^-l--^ /W3- (6-p{ b y ^;^^^-2— r /^) -1, 2, 4- b y T n [4, 3- b ] fc° y 

(290mg) tr^|i^||fejfe^^UT#;^o 

U'lkm 7 : 3-[6-(t:°-<y i;!^:/-w /v)-i, 2, 4- b y n [4. 3-b ] fy y>?v-3— r 
/V] ^s^M (430mg) , mMA(D DMF THF (10ml) (om-^mm^. 7K^'r-(^mt:^^'f 

y /KO. 44ml) <lr:l!)Px:> ^tSLT' 2 mmW^\^fzM. ymy'^Tly'e=^r:ff:^^ 15 r^l^ii 
Cfco ^^>m^WS.-rm^ # e>n:fea«ilJ: ^ n n jiN/VA - ^ / ~/V (10 : 1) ^An^, 

■^m^^u^\.tz.o mm^w&-rmm\^. '^ht\^fdm^^n^:r.^ /-jvt^hw^^m\^. 
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3-[6-(if^y i?:/-i-^/^)-i,2,4-h y Tyn[4,3-b]t^y ^i;?i/-3— r/v]^i^XT$ 

K (242mg) t U-C#fCo 

T y n [4, 3- b ] If y ^ V (550mg) (^^'fk p< ^ 1/ V (30ml) g?g.-e 3- n n 

S^ma. 25g) ^JPx.T 13 ^mmWl.t:LoRJtM\^7i<.%::}JU:k..mtp^^l^>'^^^\^f^o 

3-[3-(^ 7a.::^;v]-6-if^y -:;5>:^-W/v-i, 2, 4- b y n C4, 3-b] 

If y ^i^l^ (250mg) =SrM-feJfefB ^ UT#fc„ 

Mltm 9 : «?gfem (1. 5ml) :S.t;«7K (3ml) (D?S'^IKSr-5'Cle:?^*P 4- (6- tf^ y V-1- 
-fVV-l, 2, 4- b y T >^ n [4, 3- b ] f y /V)-l, 3-^T i^ — /W2-T 5: 

(0. 90g) . ^m^(II) (1. 50g)*^b-^ b y !> A (0. 62g) 0°Cl:i-r 5 ^rplft^b 

it^. mmi^-r h y a (o. 25g) otK^ (i. emi) ^mr ^mict jSii^^# uyt. ^ . 

V^)ts^f\^-)J'7J^^n'^Yi^'7y-{^ i^'^W. ; iJ' nci>^/P3. : ^ ^5?/— /^=20 : 1) "C 

3- (2-:/ n ^-1, 3-^T y — /W-4-Y >'W') -6- fc:"^ y i^i^-1-^ /V-l, 2, 4- b y T ^ n [4, 3- 
b ] fcf y ^i^ly' (75mg) ^gJ^i^feJ^^B h LT#:/ho 
$^5t^J 10 : 6- (6-T-^^-?>'-l— f /V-1, 2, 4- b y T n [4, 3- b ] t° y ^i>:/-3— T f 

y i;?>'-2-;a-— /v(7oomg):s.t>*H:i:'fby i/(7mi)(D?^'g-#>^ isccx- e ^rBm#u:^o ^ 

b y A "T?^^^ ^JBETl^S^ bfco ^ b ttfc^S^ y ^ 7i^iJ'C2-rbi5^7 
7^— (^ffil^ ; iJ^ n o ;Jn/VA : ^ y — /^=98 : 2) Xlt^Ufcims it^Jr y ^^v;^^^^ 
3i$^b.6-Tifx-?i^-W/l'-3-(6-7'P^t°y -✓^>'-2— f/W-l, 2, 4- b y T>^ci[4, 3-b] 
If y y i^i/ (240mg) ?rtlfe^^ LT^fcio 

j^it^aj 11 : i^^^/V- [ (6-7- -^z-? >^-l-^ /V-1, 2, 4- b y T >^ n [4, 3- b ] tr y ^5^^;?:^ 
-3-^/V) b(367mg)<D THF(lOml)^?^lC, 7X?^T:«7 y !>A tert-^ 
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:/XT>'V7^t K (0.128ml) ^Sr^iPx.. ^tai^iTHl- 1 ^K^#b;^o RJt-m\^yk^M:^. 

-< yW3- [ ( E ) -2- (.2-zf v^^y=c ^yw) If ri/v] -1, 2. 4- bj; T n [4, 3- b ] tT y i^? V 
(l52ing) :|rtlfe^^B^ U-C#^o 
SSit^J 12 : n n-1, 2, 4- b y n [4, 3-b ] e y ^i:^ly-3-:fy/V:^^Zy 

h (s.oog) ^t^-^^ari^p^^w^^-f 5: V (lomi) (om^^^ lOO^CKX 2 mmWiW 

- (^mH^ ; : p?^y-/l-=30 : 1) "CJl^mU #e>tbfcajfe^Sr^i? / - 

/wS.tJ^i^:!^'^/^^— T'/V'd^bS^J^^i-s:! ^ IdJ; t) s 3-(T-^^-«>'-W/V':*>'Vj}?:=i 

/V-)-6-T-^^-?:/-W J^-l, 2, 4- h y T >^ a [4, 3- b ] t° y ^J'^v'i/ (0. 23g) ^Mfe/S^ b 

xmco 

mitm 13 : i-[(^>'-:;^/P;^-=5f if-<y i^>--3-:;(7/vjK>'M(2. 44g). 

3_^nti_6_l; K^i;?/ t-y ^i^>'(1.34g). WSCD MmMiZ.lSgiRXJ^mt^ '^^l^ 

mmi^fco '^htitcmmkmm(.80mi)^m^. iio'c-7?2 Bmmw^. mm^mBE.Tm 

5febfc:o ^hinfcm^^^:r.^ y—jUX^^l.. k'-<y i;?>'(10ml) 4^. in^5i^ftTi? 3 ' 
Wi-.^'CLXi A : 7« y — /V=97 : 3) T^lf^ Ufc„ # b ^fzM^^m^^^ J —71^ (40ml) 

i io%/-?7t;^!>A-^m(i50nig)<SrAnx. 7K^#H^T^m-e6^^fS#ufcm. 

Sr^t^bfCo #e>ixfctt?^lt^T^gS^-r^ ^ id J; 9 . 6-fc:°-<y i;?>'-W/W3-l^-< . 

y )v-\, 2, 4- h y T>^n [4. 3-b ] If y ^i;? v (i. isg) ^ti^^^^iii^® ur 

3^3t^J 14 : ^^;V 2-r ^ / f^-Ty'— /W4-:^/V'7}?=3^^^' V— b (4. 56g) <D THF 

(200ml) Id 1 M7Km'^b■:^ h y A7K^?^(30mi) ^jp;t. ^tfi-e 3 mmmwi^fco Rit-m 

\Z. 1 Mifem(30ml) ^Mx.. mmX^ti^. ^^hntimm^ DMF(50ml) IC^^f 6- 

^ p n y y -:;'i^-3-^ t v^v (3. 83g) s.r;« wscd mM:M.(.6. 09g) %^jpx.. ^saieiT 
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i;^=i/(ionii)^^jnx.. ioo'Ct?;(]Piau. RjtM^W^Tmmvti^^. mhtifcnm^->v 

3-(2-T ^ / ^Ty'-/V-4-^/l«')-6-(tr-<y i^>^-W/V)-l, 2, 4- h y T>^n 
[4. 3- b ] If y i5^-:?>: (0. 92g) =Sr||^@^2f: ^ UT^fdo 

15 : 6-1: v^Z-N-^ ^/WN-7a.^/Vt° y i5^i;^i^-3-T ^ ^(1. 14g) <DJ^ 
-fb^ 5^1^:^^ (10ml) n a tf a y ^-^Co. 83g):S.tJ« WSCD :^^^g(l. 22g) ^*P^. 

ci5t;/vi^) ic<J:t)3^iSU -{6-[p« ^/K:7rc=i/V)T^ y ] fy ^i^i^-3- 

/V} t" y :y-2-ti t K 7 K (0. 57g) ^#fCo ^^'f k-a-^^ (0. 56g) ^^^y\yiy (20inl) 

tfj. i5o°CT'^^^#b. Si^;:i^^^i^u. 3-(6-i^i3i3fc°y i;?^-2--r/^)-N-^5^/^- 
N-7 ai^/i'-i, 2. 4- b y T y Cf [4, 3- b ] b" y ^^J^y-^-r % >- (O. 54g) ^ U 

SSWJ 16 : 6-^ n n -3- n n f y K>l/-2-y( ;V) -1, 2, 4- b y T n [4, 3- b ] b:" y 

yi^>'(620mg), --:7">5'7«^l/>'>r ^^^(l.32g):S:tJ« l,4r-i:^:t^^^y{2Qm\)<DWkm^ 
100'C-e9^ra^#Ufc„ ^?fitc^T'itfe?^ms KiS^^^Sr^TI^S^U. #6>tufcaffi 

7K^IIS:R.T^I&fPtfe^7K-e)ilS?fc?5fe?fi-#> ^TKfi^E^-t-hy e^A-e^Mb. MffiT?g3^b;fco 
#e>tl.^c:*iJi5§f0^:3z>5? / — bS^fe e-T^:* V- W /V-3- (6-i^ n n f y i?^' 
-2-^/W)-l, 2, 4- h y T^n [4, 3-b] t-y <5^i;?>'(370mg) ^U^^^^n t X^Xnt^, 

17 : 6- i!o-^ P t3-i, 2, 4- f y T n [4. 3- b ] 1:° y )V) f y i;?:^-2- 

/i'(960mg) h tr^y -:^>'(lOml)(Dm'^#j>lr lOO^Ct? 3 ^P^^#Ufc„ ^?l.{e:^"T?^tfe 

j: <9 . 6-(6-t°^ y v^v- w/wi, 2, 4- h y TV'n [4. 3-b ] tr y y i;? 

. (820mg) SrJj>C e -fe^^B i b-C#fc:„ 

l^it^Jl i:llI^fc«!;ilU.FfMfcj:?) 4Mig<b'X^-B^^:I^^/^^fflv^;^c^^feo3t^&K 
fStClftUT. =^IB^6~1 2{C^$ttS3l^5tMl8~105©'fli-g^«fe^#fc:o *fc. j^jit^J 
2 t ll=tll{C U-Cmi5^ 1 2 OM5t^i 106 c^'fb'^^^s S^itM 3 h LT 107 (OW:.^ 
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